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PROBLEM TO BE SOLVED: To provide a fuel cell 
separator that has solved a problem that it is easily 
broken when releasing a mold and the design of the 
shape of the groove and penetrating hole or the like is 
restricted when graphite material compound is used with 
resin as a binder in order to satisfy the electrical 
properties and corrosion resistance. 
SOLUTION: This is a fuel cell separator member which 
has avoided the problem of breakage and warping or the 
like by enforcing the outer periphery of the fuel cell 
separator body a by a frame member b of a metal, resin, 
and wood or the like, without affecting the performance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell separator member characterized by having been fabricated with the 
ingredient containing graphite powder and strengthening a part of periphery or outside surface 
[ at least ] with reinforcing materials. [Claim 2] The separator member for fuel cells according to 
claim 1 characterized by reinforcing materials consisting of ingredients chosen from a metallic 
material, timber, resin, and a fiber consolidation resin ingredient. 

[Claim 3] The separator member for fuel cells according to claim 1 to which reinforcing materials 
are characterized by consisting of ingredients of 30 or more MPas of flexural strength, and 3 or 
more GPas of bending elastics modulus. 

[Claim 4] The separator member for fuel cells according to claim 1 whose reinforcing materials 
are frame material. 

[Claim 5] The separator member for fuel cells according to claim 1 characterized by the 
ingredient containing graphite powder being an ingredient with which it was 30 or more MPas, 
and three or more 1.90 g/cm and flexural strength made graphite powder the amount five to 15 
times to resin, kneaded and carried out shaping hardening of the blending ratio of coal of graphite 
powder and resin, and bulk density was obtained. 

[Claim 6] The manufacture approach of the separator member for fuel cells characterized by 
really carrying out shaping hardening of the wrap reinforcing materials for graphite powder, the 
ingredient containing resin, the periphery of a separator member, or a part of outside surface [ at 
least ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separator member for fuel cells. 
[0002] 

[Description of the Prior Art] The fuel cell used for an automobile loading application etc. 
attracts attention. This fuel cell is used as direct electrical energy, without transforming 
chemical energy into heat energy, and the cell which takes out the electrical and electric 
equipment by the reaction of hydrogen and oxygen is usually said. Although there is a thing of 
some methods, such as a phosphoric acid fuel cell, a solid oxide fuel cell, and a polymer 
electrolyte fuel cell (PEFC), in such a fuel cell, with the polymer electrolyte fuel cell and the 
phosphoric acid fuel cell, the separator which is conductive mold goods is used in it. While a 
separator constitutes a unit cell with an electrode etc., it is used for it, carrying out the 
laminating of this unit cell and isolates gas (hydrogen and oxygen), it needs the slot and 
breakthrough which pass gas in a laminating condition, and also it needs conductivity. Therefore, 
the electric high conductivity below 10x10-2ohmcm is required, and also gas permeability's being 
low, the hydrophilic property for draining effectively oxidation resistance, hydrolysis-proof 
nature, hot water resistance, and the generated water further, etc. are required. Moreover, in 
order to satisfy these properties, the metal of corrosion resistance [ ingredient / separator ], the 
compound of a graphite ingredient, a graphite ingredient, and resin, etc. are used. 
[0003] In JP.8-31231 A in order that voidage may obtain the carbon material for which the value 
of the ratio of the volume resistivity of the XY direction of a Plastic solid and the volume 
resistivity of a Z direction was suitable as two or less separator for fuel cells 5% or less, the 
carbon material which blended the thermosetting resin, KETCHIEN black, and real ball-like 
graphite particle is proposed. Moreover, in JP.1 1-195422.A, in order to reduce the amount of a 
binder and to raise conductivity, the approach of blending and carrying out pressing of the little 
binder to a carbon ingredient, and carrying out impregnation of the impregnant after that is 
proposed. Furthermore, in JP.1 1-297338.A, in order that contact resistance with the polar zone 
may obtain the low separator for fuel cells, the separator for fuel cells which made surface 
roughness the fixed range is proposed. Moreover, in JP,2000-4051 7,A, in order to obtain the 
separator member for fuel cells with little anisotropy, it has proposed using an artificial graphite 
and a natural graphite together. In JP,2000-21421 ,A, in order to obtain the separator member for 
fuel cells which maintained balance gas impermeable, thermally conductive, conductive, it has 
proposed using the specific end of graphite complications. 

[0004] As the manufacture approach of these separator members, larger mold goods are once 
made, and it is divided roughly into the approach of processing [ recessing ] it, and the approach 
of carrying out recessing simultaneously at the time of shaping. When once making larger mold 
goods and carrying out recessing of it, although it can respond to a complicated configuration, 
the fabrication of a separator takes time amount, and fabrication costs are also expensive and it 
is not suitable for industrial mass production. Moreover, troubles, like combination of a graphite 
ingredient can divide overwhelmingly the approach of carrying out recessing simultaneously at 
the time of molding processing into shaping mold release very easily in many separator 
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ingredients from binder resin occur, and the design of the shape of a quirk of a separator, a 
through hole, etc. is restrained. 

[0005] The example which constitutes the construction material of a separator from a pure 
copper, stainless steel, etc. is indicated by JP,4-267062,A. In order to contact [ a deer, however 
the hydrogen gas and the long duration which are used as fuel gas with the construction material 
of these metal systems ], there is a fault to which hydrogen embrittlement arises, construction 
material degradation takes place, and the cell engine performance falls, and processing of gold 
plate etc. is required to carry out a rear-spring-supporter activity, and it becomes a cost rise at 
a long period of time. Furthermore, it has proposed making both sides of a metallic thin plate put 
the hardening resin Plastic solid of the thermosetting resin which carbonaceous powder 
distributed on a JP,1 1-297337,A official report. By this approach, although degradation of a 
metallic material can be prevented, a problem is in scaling coat clearance of the interface of a 
metallic thin plate and a hardening resin Plastic solid. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention offers the fuel cell 
separator with which were satisfied of the property required of fuel cell separators, such as 
electric conductivity and oxidation resistance, by the comparatively easy and economical 
approach in view of this actual condition. Other objects offer the fuel cell separator which can 
respond to a complicated configuration. Furthermore, other objects are offering the approach of 
processing a predetermined configuration, without causing a crack etc. even if it is weak 
ingredients, such as carbon material, and processes a complicated configuration. 
[0007] 

[Means for Solving the Problem] this invention person etc. came to complete a header and this 
invention for the approach of processing a predetermined configuration, without causing a crack 
etc. even if it is weak ingredients, such as carbon material, and processes a complicated 
configuration, by reinforcing a part of outside surfaces, such as a periphery of a fuel cell 
separator, with reinforcing materials, such as frame material, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned object. [0008] That is, this invention is 
the fuel cell separator member which was fabricated with the ingredient containing graphite 
powder and strengthened a part of outside surfaces [ at least ], such as a periphery, with 
reinforcing materials. It is advantageous to consist of ingredients of to consist of ingredients 
chosen from a metallic material, timber, resin, and a fiber consolidation resin ingredient as 
reinforcing materials here or 30 or more MPas of flexural strength, and 3 or more GPas of 
bending elastics modulus. Moreover, this invention is said separator member for fuel cells whose 
reinforcing materials are frame material. Furthermore, the ingredient with which this invention 
contains graphite powder is the aforementioned separator member for fuel cells whose bulk 
density is the ingredient obtained by three or more 1.90 g/cm and flexural strength being 30 or 
more MPas, making graphite powder an amount for the blending ratio of coal of graphite powder 
and resin five to 15 times to resin, and kneading and carrying out shaping hardening. Moreover, 
this invention is the manufacture approach of the separator member for fuel cells which really 
carries out shaping hardening of the wrap reinforcing materials for a part of outside surfaces [ at 
least ], such as graphite powder, an ingredient containing resin, and a periphery of a separator 
member. 

[0009] This invention is explained below at a detail. The separator for fuel cells is formed 
between the adjoining unit cells in the fuel cell which carries out two or more laminatings of the 
unit cell, and constitutes it, fuel gas passage and an oxidation gas passageway are formed 
between electrodes, it has the operation which separates fuel gas and oxidation gas, and a slot, a 
breakthrough, etc. for gas passagewaies are formed. The separator for fuel cells of this invention 
serves as a member used as all of these separators for fuel cells, or the body. The separator for 
fuel cells of this invention consists of a bonnet and reinforcing materials who strengthen in the 
part which the tabular body fabricated with the ingredient containing graphite powder, and the 
periphery or an outside surface tends to damage. 

[0010] Resin, such as for example, graphite complications, thermoplastics, and heat-curing resin, 
and after mixing heat-curing resin at a rate of 5-15:1 by the weight ratio and grinding this 
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preferably, the body fabricated with the ingredient containing graphite powder can be hardened 
after press forming which inserted the frame material made from SUS etc., and can be 
manufactured. If the ratio of graphite complications and resin, such as heat-curing resin, is larger 
than 15, a consistency will not fully go up but the impermeability of gas will fall. Moreover, if this 
is smaller than 5, conductivity will fall and sheet resistivity will not fully fall. Although there will 
be no limit if the graphite powder to be used shows high conductivity, for example, a special 
carbon material like what graphitized the carbonaceous of a meso carbon micro bead etc., the 
thing which graphitized coal system corks and petroleum system corks, a graphite electrode, or 
an isotropic graphite, a natural graphite, kish graphite, etc. are used, and also the processing 
powder of a graphite electrode etc. is used. 

[001 1] using the graphite powder which has at least two kinds of particle size distributions, in 
order to raise bulk density — desirable — the mean particle diameter of 50-300 micrometers — 
desirable — the graphite powder A with a mean particle diameter of 80-150 micrometers and the 
mean particle diameter of less than 50 micrometers — desirable — the graphite powder B with a 
mean particle diameter of 1-20 micrometers — using it — the rate of the graphite powder A and 
the graphite powder B — a weight ratio — 60:40-90:10 — it is the range of 70:30-80:20 
preferably. Furthermore, in order to raise bulk density, it is also effective to choose the class of 
graphite powder and the combination of isotropic graphite complications and kish graphite is 
excellent. In this case, it is good to use isotropic graphite complications as the graphite powder 
A of said mean particle diameter, and to use kish graphite as the graphite powder B of said mean 
particle diameter. Isotropic graphite complications graphitize, grind and use the mold goods 
obtained by fabricating operations, such as well-known CIP shaping. 

[0012] In this invention, although the resin used with a graphite has desirable thermosetting 
resin, it is thermal resistance, and if it is resin which is hypoviscosity, even if it is thermoplastics 
and thermosetting resin, there is especially no limit in extent which can be kneaded, for example, 
it can use resin, such as phenol resin, furfuryl alcohol resin, an epoxy resin, a urea-resin, and 
melamine resin, for it. Preferably, it is an epoxy resin and this is used with polyhydric-phenol 
system curing agents, such as novolak resin. In addition, although thermosetting resin may use a 
curing agent, a hardening accelerator, etc., since these react with thermosetting resin and 
become some resin in many cases when it hardens, these are also calculated as resin in 
principle. 

[0013] Moreover, a curing agent, the hardening accelerator and the additive for refining, other 
conductive fillers, etc. which were mentioned above can also be blended besides resin, such as 
graphite powder and thermosetting resin, in the range which does not bar the effectiveness of 
this invention. As an additive for refining, fine-particles-like release agents, such as liquids, such 
as a liquid paraffin, or carnauba wax, low-molecular-weight polyethylene wax, and zinc stearate, 
an antioxidant, a plasticizer, and other various additives are mentioned. Moreover, the additive 
with which the hydrophilic property of a surfactant, hydrophilic resin, etc. is assisted may be 
used together in the range which does not bar the effectiveness of this invention. 
Thermoplastics, such as a polyamide, polyethylene, polypropylene, polybutylene terephthalate 
(PBT), and a liquid crystal polymer (LCP), may be used for the resin furthermore used. 
[0014] As for the constituent which blended thermosetting resin with graphite complications, 
grinding, after mixing by kneading etc. is desirable, and 50 micrometers or less of things set to 
20-40 micrometers of the mean particle diameter of a grinding object are preferably 
advantageous. When the electric specific resistance of a Plastic solid does not fully fall that it is 
50 micrometers or more and particle size is made small too much, grinding costs not only 
increase, but the inclination for electric specific resistance to become high is in reverse. 
[0015] Although there is no limit according to rank in the method of fabricating the compound of 
graphite complications and thermosetting resin, the various press-forming methods or the 
injection-molding method which uses metal mold is advantageous. For example, it fabricates 
using a compacting machine, an injection molding machine, etc. of heating and an application-of- 
pressure mold by metal mold. Under the present circumstances, in order to harden thermosetting 
resin to shaping and coincidence, it is good to perform 100-350 degrees C by holding at about 
150-200 degrees C preferably. Temperature is made into the conditions of under carbonization 
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temperature more than the curing temperature of the thermosetting resin to be used. Since 
facility costs will increase if a pressure is made high, 200 - 600 kg/cm2 is still more preferably 
suitable [ in order to make lowering and bulk density high for the electric specific resistance of 
the direction of a field, the higher one of compacting pressure is desirable, but ] about two 100 - 
800 kg/cm preferably about two 20 - 1000 kg/cm. 

[0016] As for the body of the separator member for fuel cells of this invention, it is desirable 
that the sheet resistivity (planar pressure 0.5MPa) in which it was good for that bulk density was 
three or more 1.95 g/cm preferably three or more 1.90 g/cm, and it contained carbon paper from 
the point of gas impermeability or a mechanical strength is two or less 40momegacm. In addition, 
sheet resistivity shall follow the measuring method indicated in the example which carries out a 
postscript. Furthermore, it is desirable for flexural strength to have 30 or more MPas, and for gas 
permeability to have two or less 1x10 to 14 cm any 1 or two or more properties. 
[0017] Reinforcing materials (both are hereafter called frame material etc. collectively), such as 
frame material for a consolidation, are attached in a part of outside-surface sections [ at least ], 
such as the periphery section of a body, and let the separator member for fuel cells of this 
invention be the separator member for fuel cells of this invention. Although methods of cling, 
such as frame material to a body, have a method of fabricating a body and attaching frame 
material etc. in this after drawing etc., from the object which prevents the crack at the time of 
mold release and processing, the approach by the manufacture approach of this invention is 
advantageous. They are the manufacture approach of this invention, graphite powder, an 
ingredient containing resin, and the approach of hardening heat-curing resin, while really 
fabricating a part of outside surface [ at least ] of a separator member for wrap frame material 
etc. the slot and breakthrough which the separator member for fuel cells which is fabricated as 
mentioned above and manufactured is usually a plate, and pass gas etc. — the time of shaping - 
- or it is prepared in a predetermined number and a predetermined location as occasion demands 
at the time of processing after shaping. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained with reference to the 
drawing in which the example is shown. Drawing 1 is the top view showing the outline of the 
separator member for fuel cells of this invention, and drawing on the right-hand side of drawing 1 
is an expanded sectional view of the frame material b arrangement section. The frame material b 
is attached and strengthened by the periphery of the body a of a separator made into the 
predetermined configuration. Since the frame material b is arranged only in the rim section which 
is not related to a gas passageway, a fuel cell separator can be strengthened without affecting a 
corrosion problem and an electrical property at all, and it has the camber prevention 
effectiveness of the separator for fuel cells further. Moreover, it is not necessary to attach the 
frame material b in all of the periphery sections of a body, and it may be attached only in the 
part which is [ corner ] easy to suffer a loss. 

[0019] Although construction material, such as frame material, is not especially restrained if it is 
also being able to reinforce a fuel cell separator, reinforcement and its rigidity are high and it is 
desirable. [ of the ingredient with which reinforcement and an elastic modulus do not fall to the 
bottom of molding temperature or an operating environment ] From a viewpoint which prevents a 
crack, 30 or more MPas of tensile strength are 50 or more MPas more preferably desirably. From 
a viewpoint which raises rigidity, is hard to transform, carries out, and prevents a crack, 3 or 
more GPas of bending elastics modulus are 5 or more GPas more preferably desirably. Moreover, 
the ingredient which has corrosion resistance collectively is desirable. 

[0020] Metallic materials and timber, such as SUS, plating sheet metal, copper, and titanium, can 
be used for construction material, such as frame material from this viewpoint, and also the resin 
ingredient strengthened with fillers, such as resin and a glass fiber, carbon fiber, and a ceramic, 
can be used for it: For example, the resin ingredient which strengthened the resin ingredient 
corresponding to molding temperature with a filler, especially fiber is desirable. When the 
productivity of frame material is especially taken into consideration, the construction material of 
a metallic material, timber, fiber consolidation resin, etc., etc. is desirable. Moreover, you may use 
it combining these ingredients. Some examples usable as construction material, such as frame 
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material, are shown in a table 1. In a table 1, reference GF30% has thermal resistance as low as 
less than 180 degrees C, and although it is the example which may produce constraint in molding 
temperature or service temperature, when molding temperature or service temperature is low, it 
is usable. 



;0021] 
iA table 1] 





fBM MU* T-J Vi* 




J 1 J**- Ji* tx. 


&lf Site* 








MPa 

lYiro 


GPa 




PTFE 


260 


34 






PEEK 


230 


91 


3.9 




PA I 


240 


186 


4.4 




PI 


250 


69 


2.4 


GF30% 


LCP 


250 


157 


12 




PEEK 


230 


173 


10 




PEN 


220 


193 


11 




PPS 


200 


151 


10 


** 


PA66 


100 


177 


8 


GF30K 


PBT 


120 


128 


10 




PET 


130 


118 


10 


ft 




412 


21 


*» 




tt(f54 


7.8 



[0022] Configurations, such as frame material used by this invention, can also be band forms 
arranged only on the thing of the configuration of the cross-section the mold of L characters 
which protects not only the character type configuration of cross-section KO of a configuration 
but the base or front face which it is not especially limited and carries out checking and verifying 
to the periphery section of a body, and a side face, and the side face of the body periphery 
section, if a fuel cell separator member can be reinforced. Furthermore, it is good also 
considering a cross section as a configuration of others, such as a triangle and a trapezoid, and 
beveling processing of an edge may be done R ****s. 

[0023] It combines with the attaching structure of the frame material to a body 1, and the 
configuration of frame material is shown in drawing 2 . In drawing 2 , the slash section expressed 
with b1-b6 shows frame material, and the part which is not the slash section shows the body. 
The frame material of the mode of b1 shows the flat-surface molding flask material arranged only 
on the base of a body. The frame material of the mode of b2 shows the flat-surface molding 
flask material arranged only to the vertical plane which is a side face of a body. The frame 
material of the mode of b3 shows the triangle frame material arranged to the vertical plane which 
is the part and side face of a body at the bottom. The frame material of the mode of b4 shows 
the L form frame material arranged to the vertical plane which is the part and side face of a 
body at the bottom. The frame material of the mode of b5 shows the flat-surface molding flask 
material arranged to a part of vertical plane which is a side face of a body. The frame material of 
the mode of b6 shows the KO typeface frame material arranged to the vertical plane which is the 
base, front face, and side face of a body. 

[0024] Frame material etc. has some which are arranged to two parallel sides made to adjoin 
each other two sides and three sides of arbitration only one side, when arranging only in what 
has been arranged to all four sides when for example, a fuel cell separator is a square, and the 
part which has a problem in reinforcement. Moreover, it is also good to change configurations, 
such as frame material, according to the design of a slot or a hole. A breakthrough is formed, the 
part which became thin thickness is mentioned, and the part which there is a problem in 
reinforcement and is easy to produce a crack can station frame material or reinforcing materials 
also to the circumference of a breakthrough, and the outside surface of the part which became 
thin thickness. Moreover, also in polygons other than a square, or a circle and an ellipse, a fuel 
cell separator member should just arrange in the location of the arbitration corresponding to this. 

[0025] In order to strengthen adhesion of the body of a fuel cell separator, frame material, etc., 
** which prepares the breakthrough or the hole which is not penetrated which attaches 
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unevenness, and to damage in front faces, such as frame material, is effective. Draw in g 3 is the 
mode explanatory view, and is a cross-section explanatory view in the part which the slash 
section showed frame material, and the part which is not the slash section showed the body, and 
prepared some breakthroughs in frame material. f1 of drawing 3 is an example which shows the 
mode which prepared the breakthrough in a part of rim base of a body at the flat-surface 
molding flask material which has arranged frame material. f2 is an example which shows the mode 
which prepared the breakthrough only in the vertical plane which is a peripheral surface at the 
flat-surface molding flask material which has arranged frame material. f3 is an example which 
shows the mode which prepared the breakthrough in the triangle frame material arranged to the 
vertical plane which is the part and peripheral surface at the base of a rim of a body. f4 is an 
example which shows the mode which prepared the breakthrough in L printing form material 
arranged to the vertical plane which is the part and peripheral surface at the base of a rim of a 
body. f5 is an example which shows the mode which prepared the breakthrough in the flat- 
surface molding flask material arranged to a part of vertical plane which is a peripheral surface of 
a body. f6 is an example which shows the mode which prepared the breakthrough in the KO 
typeface frame material arranged on a part of vertical plane which is a peripheral surface of a 
body, base, and front face. And a body formation ingredient enters into said breakthrough, and 
unification reinforcement is raised to it. Furthermore, if R and beveling processing are performed 
for the end face of said breakthrough, the blank prevention effectiveness of frame material 
increases and is advantageous. 

[0026] When breaking the above holes, especially as for the configuration of the hole, a circle, a 
square, a rectangle, other polygons, an ellipse, a slot, a star type, etc. do not receive constraint. 
Especially constraint is not received that what is necessary is just to design the magnitude of a 
hole, and arrangement and a number according to the dimension and hole configuration of a fuel 
cell separator or frame material. Moreover, you may carry out combining these damaging [ which 
attaches unevenness to the front face of frame material ], preparing a breakthrough or a non- 
breakthrough in frame material, etc. When using the frame material of a KO typeface, it is 
desirable to prepare a breakthrough in a top face. What is necessary is just to take approaches 
which especially constraint does not have and were suitable for the ingredient, such as 
machining, molding processing, and the chemical approach, since the approach of attaching 
unevenness to the front face of frame material and the method of breaking the approach hole to 
damage have a proper approach in a metal, resin, timber, etc. 

[0027] It is good, and arranging frame material etc. only in the periphery section which is not 
related to a gas passageway, or the rim section can strengthen a fuel cell separator, without 
affecting a corrosion problem and an electrical property at all in that case, and it also has the 
camber prevention effectiveness of the separator for fuel cells further. 
[0028] 

[Example] Although a concrete example is given to below and this invention is further explained 
to a detail, this invention is not limited to these examples at all. The assessment approach of the 
separator member in an example etc. is as follows. 

[0029] (1) It fabricated using the fuel cell separator separator metal mold shown in reinforcement 
effectiveness drawing 4 by frame material, and effectiveness was judged by the crack existence 
at the time of mold release. Drawing 4 R> 4 is the top view of the fuel cell separator metal mold 
of the configuration which a crack tends to generate at the time of mold release, c1, c2, c3, and 
c4 are heights which form a penetration long hole, d1, d2, d3, and d4 are heights which form a 
penetration stoma, and e is a height which forms the Serpentine slot. 
[0030] (2) Sheet resistivity (momegacm2) 

a conceptual diagram for drawing 5 to explain the measuring method of sheet resistivity — it is - 

- the sample (separator member) 1 with a thickness of 3mm — up and down — carbon paper 2 

— arranging — further — the — a copper plate 3 is arranged up and down, and the pressure of 
planar pressure 0.5MPa is put in the vertical direction. Resistance (average) is calculated by 
reading the current between the copper plates 3 of two sheets with an ammeter 5 at the same 
time it reads the electrical potential difference between the carbon paper 2 of two sheets with a 
voltmeter 4. In addition, the used carbon paper is the TGP-H-M series (090M : 0,38mm in 
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0.28mm in thickness, 120M:thickness) by Toray Industries, Inc. 

(3) The camber measurement this fuel cell separator was placed on the surface plate, the 
distance from a laser displacement gage to each point of measurement (17 places) of a fuel cell 
separator was measured with the laser displacement gage from the top face, the difference of 
the maximum of distance and the minimum value was computed, and measurement made into the 
amount of camber was performed. 

[0031] The thermosetting resin it is incomparable in a total of 100 graphite powder weight 
sections which mixed the isotropic artificial-graphite powder 50 weight section and the kish 
graphite powder 50 weight section with a mean particle diameter of 10 micrometers which were 
obtained with CIP shaping with example 1 mean particle diameter of 1 10 micrometers from an 
epoxy resin, a curing agent, and a hardening accelerator was blended by graphite powder 
volume / amount =of thermosetting resin 9 (weight ratio). Here, thermosetting resin is blended as 
the tetramethyl bisphenol female mold epoxy resin (Nippon Steel Chemical Co., Ltd. make, trade 
name YSLV-80XY) 2 weight section and a curing agent, and it blends it as an epoxy resin at a 
rate of the triphenyl phosphine (Hokko Chemical Industry Co., Ltd. make) 0.03 weight section as 
the phenol novolak (TAMANORU 758 by Arakawa chemical-industry company) 1 weight section, 
and a hardening accelerator. This was kneaded with the roll heated at 100 degrees C. The 
obtained kneading object was pulverized with the grinder. The with a width-of-face height 
[ 1.9mm height of 2mm ] frame material made from SUS was inserted to the metal mold inner 
circle wall, said grinding object was put into said metal mold of 120x1 20x1. 9mm size, and it 
fabricated on the temperature of 175 degrees C, and conditions with a pressure of 350kg/cm2 
for 20 minutes, and it considered as the mold goods of the structure of having frame material in 
the perimeter of a periphery side face, and released from mold. The crack situation and physical- 
properties value of mold goods which were acquired are shown in a table 2. 

[0032] In the same experiment as example 2 example 1, it fabricated by the same approach as an 
example 1 except having used the frame material made from timber as frame material. The crack 
situation and physical-properties value of mold goods which were acquired are shown in a table 
2. 

[0033] In the same experiment as example of comparison 1 example 1, it fabricated by the same 
approach as an example 1 except having not used frame material. The crack situation and 
physical-properties value of mold goods which were acquired are shown in a table 2. In the 
examples 1 and 2, although a crack was not produced, in the example 1 of a comparison which 
has not attached frame material, the crack has been produced to^he part which became thin 
near the breakthrough formed as a drain hole. Moreover, the amount of camber also became 
more than twice compared with the example. 
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[0035] 

[Effect of the Invention] Since problems, such as a crack and camber, can be avoided by 
strengthening with frame material parts which are easy to damage, such as the periphery section 
of a fuel cell separator, according to this invention, without affecting the engine performance, 
constraint decreases in the design of a separator configuration, it can contribute to the engine- 
performance rise of a fuel cell, and the value as a separator for fuel cells is high. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 
[Drawing 1] The outline diagram of a fuel cell separator 
[Drawing 2] The sectional view of the ****** circumference 
[Drawing 3] Other sectional views of the ****** circumference 
[D raw ing 4] The top view of fuel cell separator metal mold 

[Drawing 5] The conceptual diagram for explaining the measuring method of sheet resistivity 

[Description of Notations] 

a: The body of a fuel cell separator 

b: Frame material 
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